When the visual fields of a patient with chronic openangle glaucoma are determined by kinetic perimetry, they show considerable variation with time in the number of scotomas, their size, and density. It is therefore not an easy matter to assess the progression of the disease in a given eye over successive penmetric examinations. Thus the efficacy of treatment is difficult to establish, and only marked changes in the visual field can be noted.
It was our aim to try to develop, on the basis of manual perimetric measurements, a reasonable quantitative summary which might be representative, specific, and consistent in its assessment of the patient's visual field. This quantification method of the 'scotoma mass' has been fully described by us elsewhere. ' The sequence of stimulus strengths used in our study to explore the scotomas was 10, 16, 32, 64, 100, 320, 640, and 1000 apostilb, with a 10-minute size target on a 10-apostilb background. Since the brain tends to perceive intensity changes logarithmically,3 as well as for statistical validity, stimulus intensities were re-expressed in log-apostilb (='decibel') units.
The total mass of all excavations (scotomas) identified as glaucomatous was evaluated as described.2 This yielded a final quantity M, in mm2x decibel units, which measured the total visual loss due to scotomas ('scotoma mass') at a given time. It increased with the number of scotomas, with their traditionally measured areas to specific stimulus 486 Intraocularpressure reduction intensities, and with their depths in terms of the logarithm of the stimulus intensities used to identify them. It was found to outperform these univariate measures (number of scotomas, traditional areas, intensities) in terms of its longitudinal correlation with time, continuous availability of information over time (individual scotomas can usually be followed for a limited time only and thus continuity is lost), and a continuous range of values (unlike, for example, the discrete count of the number of scotomas).
Results
The relationship between scotoma mass and the intraocular pressure was examined in the 41 patients. Between any two successive perimetric determinations of the visual field a number of intraocular pressure readings were available. The means and standard deviations of these sets of readings were obtained, as well as the maximum intraocular pressure observed during such a period. By means of analysis of covariance4 the regression of scotoma mass was determined longitudinally (within patients) on the mean intraocular pressure recorded over the period just prior to the given perimetric determination. A highly significant negative correlation was observed between these two quantities (p=0003).
Low mean IOP values tended to correspond to high values of scotoma mass (Fig. 1) .
A similar negative relationship was found between the scotoma mass and the maximum IOP reading in the preceding time interval. No correlation (Fig. 2) . No significant correlation was found (p=0.42).
Discussion
Specific quantitation of glaucomatous visual loss has been difficult in ophthalmological practice until the recent advent of automatic perimetry.s6 We developed a single, quantitative assessment of the total 'mass' of glaucomatous field loss. It represents, essentially, the sum of products of areas of scotomas in the inner 30°of the field by their depths, where depths represent the logarithm of corresponding stimulus intensities used to explore the scotomas.
Our study of this scotoma mass measurement suggests that it possesses desirable statistical properties (symmetric distribution with light tails), which permit the use of standard analytical tools with reasonable validity.
The relationship between the scotoma mass and the IOP was explored. A strong, highly significant, consistent negative correlation was found between the mass of the scotomas and the IOP in the longitudinal analysis. For no patients could a positive correlation be found between the scotoma mass and group.bmj.com on June 21, 2017 -Published by http://bjo.bmj.com/ Downloaded from the IOP. In the only other major study on progression Hart and Becker7 also found no correlation between IOP and the course of glaucomatous visual field defects.
Our data must be interpreted with caution. The sampling method excluded patients whose follow-up was too short (less than two years), and it was focused in the main on progressive cases. Extrapolation outside these limits should be avoided. Moreover, it is likely that in the management of these patients it was decided to treat the pressure more vigorously if it appeared to have been too high. One would also be inclined to respond more aggressively if the visual field loss had progressed. These factors may affect the relationship between the scotoma mass rate and IOP rate. However, the finding that the mass rates of change and the IOP rates of change were in fact independent may obviate this difficulty.
It is also possible that, as the disease advances and the scotoma mass increases, a natural burn-out can occur in some cases, which results in a pressure reduction with time. The pre-eminence of the role of IOP in glaucoma has recently been questioned by Krakau et al.' Our data showed no positive pressuremass correlations. Only a carefully designed, prospective study could help untangle the correct interpretation of this finding. The recent computerization of perimetry will make this task much easier. 
